Wine is considered to be a hydro alcoholic solution with more than 1000 components associated in an extremely complex manner, some of them can pass from grapes in an unchanged state, and some are formed during alcoholic and malolactic fermentation, while others appear due to the reactions between substances in their natural state, or based on the existing ones. The presence of phenolic substances in wine is essential, representing a major contribution in the forming of specific characteristics such as: colour, aroma and taste, thus allowing the distinction between different types of wine. The main purpose of this research is to evaluate the physicochemical composition of the three acknowledged varieties of young wine from the Dealu Bujorului vineyard ('Merlot', 'Cabernet Sauvignon' and 'Fetească Neagră'), obtained under the culture conditions of 2012 -2013 -2014 years. The oenological parameters were determined after the national STAS regulations and effectively OIV methods. Statistical methods were employed in order to assess the organic and inorganic potential of wine. The ecoclimatic conditions studied in the Dealu Bujorului, Bujoru Wine Centre, highlighted the exceptional viticultural character of Romania as well as the authenticity character encountered in the large variety of wines produced in this area. Results also show that the vine varieties of cultivated in the Vineyard of Dealu Bujorului have a high content of macroelements (potassium, calcium) ('Merlot' (890.01 ± 6.35 mg/L (2013)), 'Cabernet Sauvignon' (111.36 ± 3.53 mg/L (2013)) and 'Feteasca neagră' (97.30 ± 0.46 mg/L (2014)) that are very important for human's health. Wine quality parameters analyzed shows that are influenced by the area of culture of vine but also they are influenced by the technology of winemaking.
INDRODUCTION
The world of grapes and wines concerns at least 40 countries, the quality and the typeness of wines depend on natural ecoclimatic and human factors. It said that, worldwinde the climate of the different grape growing regions accounts for a large part of the difersity of varieties cultivated, quality and typeness of the wines and viticultural products (Tonietto and Carbonneanu, 2004) .
Although wine is fermented grape juice, it differs from it not only through its aroma, taste and density, but also through the chemical composition. Its composition is influenced by a series of factors related to the specific area of production, such as: grape variety, ecoclimatic conditions, grapes' ripening and technology of the wine making process (Gonzálvez et al., 2009; Torre et al., 2006; Bora et al., 2014b; Bora et al., 2015; Bora et al., 2016) . For these exact reasons, there is an increasing trend to study the composition of wine in his minor constituents in order to achieve a better characterization, thereby helping to improve the commercial value of the product.
The grapevine is cultivated all over the world, Europe has the highest percentage 51% of the global surface cultivated with vine, followed by Africa, America and Asia countries (Gonçalves da Silva et al., 2008) . Worldwide in 2013, area harvested it vine was 7455187.00 hectares, and there was a production of 77181122.00 tonnes (FAO). The wine groing area in Romania has decreased since the 1990, curently it ranks fifth in Europe after countries France, Spain, Italy and Portugal (Bora et al., 2014a) .
The favorable climatic conditions for viticulture are divided in two parts: vital conditions for viticulture and natural critical conditions. The vital conditions are very important and directly influences the growth and fructification of the grapevines, the factors worth being mentioned are as follows: solar radiation, temperature, light and also humidity, the vegetation period precipitations in the growing season and the interaction of these factors (Hydrothermal coefficient (CH)), Heliothermal real index (IHr)), Bioclimatic vineyard index (Ibcv)), Oenoclimatic skills index (IAOe)). The natural critical conditions, aversely affect the growth and fructification of the vine, resulting in a decreased production both in terms of quality and quantity (Pop, 2010 ). The quality of grapes is also directly influenced by ecoclimatic conditions, variety, the level of applied agrotechnical works, zoning (Bunea, 2010; Condurso et al., 2015; Rotaru et al., 2010) .
During the ripening period the air temperature plays an important role for the grape maturation, including the coloration, the aroma, also heaving an important effect on the characteristic of wines (Jankson and Lombard, 1993; Tonietto and Carbonneau, 2004). The day temperature and cool nights influence the coloration (Singleton and Esau, 1969; Kliewer and Torres, 1972; Kliewer, 1973; Fregoni and Pezzutto, 2000) .
The presence of phenolic substances in wine is fundamental, they have a major contribution to the formation of specific characteristics such as: colour, aroma and taste, that distinguishes the types of wine (Mitic et al., 2010) . The polyphenolic mark and elemental composition are a useful tool for classifying wines (Avar et al., 2007; Di PaolaNaranjo et al., 2011; Geana et al., 2011; Geana et al., 2013) .
Soil is one of the most important factors of the production area which shows a particular interest for the assessment of the environmental effects on the mineral composition of the vine (Bora et al., 2014a; Meghesan-Breja et al., 2014; Meghesan-Breja et al., 2012) . In the ongoing effort to develop monitoring techniques of the wine, geochemical marks significantly improve the traceability of wines to their origins, especially the mineral compositions of vines and their products are covered by soil characteristics and cultivation practices.
Different water level in soil affects quality and quantity (Conradie et al., 2002) . Jackson and Cherry (1988) show that in areas with a high rainfall the ripening capacipity of grapes is lower to that predicted by climatic thermal indices. It is observed that in temperate areas which do not generally suffer droughts, a certain lack of water during the ripening periof is favorable to the organoleptic wine quality (Galet, 1993; Riou et al., 1994; Huglin and Schneider, 1998) .
Quality is also influenced by the winemaking practices such as fermentation temperature, duration of contact with skin and aging in barrels. In the red wine production, the maceration time is often prolonged and occurs along with alcoholic fermentation. The enzymatic activity promotes maceration and alcohol concentrations increase during the maceration process which involves both the ethanol extraction as well as ethanolysis. The increased level of ethanol in wine best contributes to the solubilizing of pigments (anthocyanin compounds) and of tannins. These compounds give a red colour and a flavour of maturity to the wine (Jackson, 2003) .
MATERIAL AND METHOD
The purpose of this research is to trace the quality of the red wines from Dealu Bujorului in the ecoclimatic conditions of the years 2012 -2013 -2014. This paper presents data on the compositional characteristics of wines such as alcohol, total acidity, volatile acidity, non-reducing extract, reducing sugar, free and total dioxide, non-reducible extract, pH, acetic acid, potassium, calcium, alfa-amino nitrogen, tartaric acid, L-malic acid, cupper, iron, L-lactic acid, D-gluconic acid and also glycerol. The physico-chemical analyses of wine were performed in the Laboratory of Winemaking of the RSDVV Bujoru, this methods of analysis was described in Postolache et al., (2016) .
The statistical interpretation of the results was performed using the DUNCAN test, using the SPSS, version 24 (SPPS Inc. Chicago, IL, USA). The statistical processing of the results was primarily made to calculate the following statistical parameters: arithmetic average, standard deviation, average error, using the statistical package SPSS version 24 (SPPS Inc. Chicago, IL, USA). The data were interpreted by variance analysis (ANOVA), the separation of environments was performed using the DUNCAN test at p ≤ 0.005. The interaction between variety and year was evaluated by selecting p ≤ 0.0001, p ≤ 0.001 and p ≤ 0.005 in order to determine the significance. (CH) ranged between 0.59 and 1.57, falling within the limits described in the literature (0.7 to 1.8), indicating that the moisture was sufficient; (6) Heliothermal real index, (IHr) ranged between 2.0-3.12, higest that the average multiannual 2.31 which shows an increase in thermal resources and optimal riping of late varieties; (7) oenoclimatic skills index (IAOe) indicates that this area are mainly for the production of red and white wines.
RESULTS AND DISCUSSIONS
The climatic conditions studied in Bujoru Wine Centre, Dealu Bujorului vineyard, show the exceptional viticultural character of Romania, and the authenticity one, encountered in a large variety of wines produced in the studied areas. The interaction between the two factors variety x year (F = 406.789, p ′ 0.000) had the greatest influence on the alcoholic degree, followed by the factor year (F = 415.743, p ′ 0.000) and variety (F = 197.600, p ′ 0000), which had a very significant influence on the alcoholic degree. Regarding the total acidity (g/L C 4 H 6 O 6 ), it can be seen that this parameter was very significantly influenced by the interaction between the two factors variety x year (F = 261.086, p ≤ 0.000), by variety (F = 139.276, p ≤ 0.000), followed by the year factor (F = 22.483, p ≤ 0.000). The differences between the versions were statistically displayed (F = 170.983, p ≤ 0.000). The highest values were recorded for the wine produced from 'Cabernet Sauvignon' variety in 2012 (8.17 g/L C 4 H 6 O 6 ); in the opposite, the lowest value of total acidity was recorded in the wine produced from the 'Fetească Neagră' variety in 2012 (5.43 g/L C 4 H 6 O 6 ). Along with the alcohols, the wine acids are the main factors for the conservation of wines. All red wines studied did not perform malolactic fermentation, except for 'Fetească Neagră' from 2012.
Analysis of the main quality parameters
In the case of volatile acidity (g/L CH 3 COOH), (Tab. 2) it can be seen from the presented data, that this parameter recorded variables values for the analysed variants. The highest values were registered in the wine produced in 2012 from the 'Merlot' variety (0.63 g/L CH 3 COOH), followed by the wine produced from 'Fetească Neagră' (0.60 g/L CH 3 COOH). The lowest values were recorded wine produced from 'Fetească Neagră' (0.34 g/L CH 3 COOH) in 2013. In terms of years of culture can be seen from the given data that the highest values of volatile acidity were recorded in 2012, and the lowest ones in years 2013 and 2014. The differences between the versions were statistically displayed (F = 249.781, p ≤ 0.000). The factor year (F = 540.875, p ≤ 0.000) had the greatest influence on this character, followed by variety factor (F = 169.906, p ≤ 0.000) and the interaction of the two factors variety x year had a significant influence on the total acidity (F = 144.172, p ≤ 0.000).
The volatile acidity represents the most important factor for the preservation of wine, for assessing the quality and health control of the wine and recorded values within normal limits in all varieties (0.34 -0.63) g/L acetic acid.
Regarding the content of free sulphur dioxide (SO 2 ) in wine, the highest concentration was registered in the wine produced from 'Merlot' (29.00 mg/L in 2012), followed by 'Cabernet Sauvignon' (26. the values are equal in terms of statistics. All the studied factors had a very significant influence on this character. Reporting the obtained results to the effective legislation, regarding the content of free SO 2 , it can be seen that all the produced wines have a much lower content than that provided in the national law, therefore, the obtained wines can be consumed or available for preserved. The highest amount of total SO 2 was recorded in the wine produced from 'Fetească Neagră' (140.67 mg/L in 2012), followed by 'Merlot' (121.67 mg/L in 2013). The lowest values of total SO 2 were recorded at 'Fetească Neagră' (59.67 mg/L in 2014), and this value is much lower than in the other studied years (140.67 mg/L in 2012 and 108.67 mg/L 2013). All the studied factors have very significantly influenced this character. The amount of free and total sulphur dioxide in the produced wines is within normal range. Sulphur dioxide represents the main antiseptic that can inhibit the activity of microorganisms in must and wine. Likewise, sulphur dioxide is a powerful reducing agent, it can protect musts and wines against oxidation, therefore, and its antioxidant activity is to destroy enzymes that catalyse the oxidation of certain substances.
The residual sugar are small and variable amounts, usually between 5-80 g/L. Dry wines contain 2-3 g/L this amount dows not endanger the preservation of wine. The amounts of 2-5 g/L of sugar, give a smoother taste and easier appreciable density, more than 5 g/L of sugar makes the wine to acquire a sweet clean taste, and the presence of sugars makes it fragile to microorganisms. We can see that the analysed varieties present significant differences (F = 2181.653, p ≤ 0.000).
The 'Cabernet Sauvignon' variety displayed the highest sugar content (20.77 ± 0.67 (mg/L) 2012), followed by varieties Feteasca neagră (12.40 ± 0.23 (mg/L) 2014) and 'Cabernet Sauvignon' (10.62 ± 0.15 (mg/L) 2014). Years factor had a very significant influence (F = 7645.905, p ≤ 0.000), followed by variety factor (F = 421.149, p ≤ 0.000) also had very significant influence. In this case the interaction of the two factors (variety x yeas) had a very significant influence on this character (F = 896.277, p ≤ 0.000) (Tab.2).
The content of unreducible extract recorded values higher than 34.90 g/L on the wine produced from the 'Cabernet Sauvignon' variety in the year of culture of 2012, followed by 'Merlot' (33. The differences between the versions were statistically displayed (F = 185.087, p ′ 0.000) (Tab. 2). The year factor (F = 274.862, p ′ 0.000) had the greatest influence on this character. Real acidity, or pH, is also known as ionic acidity of the wine and measures the difference of potential between two electrodes immersed in the sample. Depending on the pH value, the wines present a pleasant taste, vivid colour, resistance to bacteria and better preservation.
As it is formed in wine, the acetic acid hinders the activity of the yeasts fermentation, on the other hand, the acetic acid has the greatest contribution to the formation of the wine's volatile acidity, affecting, thus, the quality of the wine. Although a weak acid, it has a great activity in wine. It imprints the taste of "vinegar" when its concentration exceeds 0. (Țârdea, 2007) . The increasing of wine amounts of potassium is due to irrigation, the use of chemical potassium fertilizers and to the addition of potassium metabisulfite in the wine that can reach up to 3.5 -7.0 g of potassium bitartrate/L (Țârdea, 2007) . Based on the presented data it can be seen that potassium is found in high amounts in wine.
Regardin the concentration of potassium highest was recorded in the 'Cabernet Sauvignon' variety (1257.67 ± 4.02 (mg/L) 2014), followed by the 'Fetească Neagră' variety (1165.33 ± 15.01 mg/L (2013)), the lowest concentrations was recorded in the varieties 'Merlot' (848.67 ± 3.56 (mg / L) 2014) and 'Merlot' (890.01 ± 6.35 (mg/L) 2013). It can be stated that the tested varieties of vines had a high influence on the accumulation of K in wine. The differences were statistically displayed (F = 19.206, p ≤ 0.000). The concentration of the potassium was within normal limits compared with the national and international data.
Calcium is a natural component of wine and it accumulates in the grapes until the ripening, the amounts are low, between 50 -200 mg Ca/L in must. Wine always contains less calcium than must, because alcohol contributes to the insolubilization of calcium tartrate (Țârdea, 2007) . White wines have a higher level in calcium than red wines and are likely to forming tartaric deposits (the red wines of Uricani-Iași have a calcium content of 56 -88 mg/L, and the white wines of Bucium -Iași 78 -98 mg/L) (Țârdea, 2007) . Generally, red wines heave 20-30% lower content of calcium that white wines (Țârdea, 2007) .
As far as that goes the calcium concentration in wine, the varieties 'Cabernet Sauvignon' (115.36 The differences between varieties were statistical (F = 843.766, p ≤ 0.000). We can see that the variety factor had a very significant influence (F = 3991.001, p ≤ 0.000), followed by the interaction of the two factors (variety x yeas) had also a very significant influence on this character (F = 169.716, p ≤ 0.000), and years factor (F = 62.654, p ≤ 0.000) had very significant influence.
The tartaric acid is also known as "vinic acid" because is only formed in the green vine organs. It is the most abundant and important acid in wine and grapes (65 -70%) of the total acids. Starting from the must and up to the bottling of wine, the content of tartaric acid is continuously decreasing, and during the alcoholic fermentation, as the ethyl alcohol is being formed, about 50 -60% of the must's tartaric acid has been deposited in the form of salts; the precipitation and deposition of potassium tartrate continues (KHT). Kept at cellar's temperature, the white wines contain 6 -30 mg/L of soluble tartrate and red wines 12 -40 mg/L.
The 'Merlot' variety recorded the highest concentration of tartaric acid (1.89 ± 0.05 (g/L) 2013), followed by 'Fetească Neagră' (1.78 ± 0.04 (g/L) 2013), the lowest concentration of tartaric acid was registered in the 'Cabernet Sauvignon' variety (1.53±0.05 (g/L) 2013), followed by Fetească regală variety (1.56 ± 0.14 (g/L) 2012). The difference between the varieties was statistical (F = 21.338, p ≤ 0.000) (Tab. 1). We can see that the variety years factor had a very significant influence (F = 67.297, p ≤ 0.000), followed by variety factor (F = 12.636, p ≤ 0.000) also had very significant influence. In this case the interaction of the two factors (variety x yeas) it has no influence on this character (F = 0.201, p = 0.934).
Regarding the iron content of wine, the highest concentration of iron was recorded in 
' Glycerol concentration in wine is between values of 5 g/L and 15 g/L, after water and alcohol, glycerol is most abundant in wine, this concentration depends on the health of the crop and type of wine (dry or sweet). The wines from Tokoj, Hungary it has a high concentration of glycerol, reaching up to 27 g/L and also the wines produced using high dosages of SO 2 in the processing of grapes. The large concentration of glycerol formed during the fermentation process contributes to maintaining the redox balance of the wine and to the osmotic stress adjustment of yeast in the case of sugars abundant from musts. (5) hydrothermal coefficient, (CH) ranged between 0.59 and 1.57, falling within the limits described in the literature (0.7 to 1.8), indicating that the moisture was sufficient; (6) Heliothermal real index, (IHr) ranged between 2.0-3.12, higest that the average multiannual 2.31 which shows an increase in thermal resources and optimal ripening of late varieties; (7) oenoclimatic skills index (IAOe) indicates that this area are mainly for the production of red and white wines.
Results also show that the vine cultivated in the vineyard of Dealu Bujorului have a high content of macroelements ('Merlot', 'Cabernet Sauvignon' and also 'Feteasca Neagră') that are very important for human health, copper content are below the limit of detection due to the modern technology for obtaining wines in a controlled manner. This paper gives us new information about the quality of red wines obtained in Dealu Bujorului, Romania.
